Identification of the rat homologue of KAI1 and its expression in Dunning rat prostate cancers.
We previously isolated the human KAI1 gene encoding a transmembrane protein which suppresses metastatic ability in Dunning R3327 AT6.1 rat prostate cancer cells when transfected into these cells. The AT6.1 subline is one of the more aggressive sublines among the Dunning R-3327 system of rat prostate cancers. This raises the issue of whether downregulation of KAI1 expression consistently occurs during the acquisition of high metastatic ability by members of the Dunning system of rat prostate cancers. To investigate this possibility, the rat homologue of the KAI1gene was identified, using a combination of cDNA library screening and 5'-RACE and DNA sequencing. Based on this information, a rat-specific cDNA probe was developed and used for Northern blot analysis of KAI1 expression in normal rat tissues and a series of sublines of Dunning R3327 cells that vary widely in their metastatic abilities. The rat KAI1 gene encoded a protein of 266 amino acids which has 77% identity to the human KAI1 protein. In normal tissues, KAI1 is expressed predominantly as a 2.0-kb-sized transcript. Several tissues (e.g., skeletal muscle and prostate) also express a minor 1.8-kb-sized RNA. Northern blot analysis of a series of Dunning sublines demonstrated that all sublines expressed both the 2.0- and 1.8-kb KAI1 RNA transcripts. However, quantitative levels of the 2.0- vs. 1.8-kb KAI1 RNA were variable among sublines. Downregulation of expression of the 2.0-kb KAI1 transcript was statistically correlated with the acquisition of high metastatic ability within this system of prostate cancer sublines. In contrast, the 1.8-kb transcript was upregulated in all of the more aggressive sublines, but this enhanced expression was not specifically correlated with metastatic ability. These studies demonstrated that downregulation of the 2.0-kb KAI1 mRNA is associated with the acquisition of high metastatic ability by prostate cancer cells.